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HORTICULTURE

ROOT GROWTH OF APPLE TREES
By J . CRIPPS, B.A., B.Sc. (Hort.), Plant Research Officer

IT will surprise even experienced growers to know that an apple tree in W.A. needs twice
the quantity of roots the same tree would need in a more temperate climate such as
England's.

The growth of fruit tree roots is more
important than is generally realised
because shoot growth on the tree is controlled by root growth. The quantity of
roots underground must increase before
extension growth of shoots can take place.
This being so, the grower does not get
an overall picture of tree growth; he
watches the shoot growth closely but the
roots are out of sight underground and
are taken for granted.
Three years ago the Departmen t of
Agriculture started research into apple
root growth. So far our findings are that
in Western Australia the quantity of roots
necessary to support a given weight of top
growth is twice that needed in countries
with a more temperate climate, such as
England. Presumably our high temperatures and low humidity increase loss
of moisture through the leaves and twice
the normal quantity of roots are required
to keep up the supply of moisture to the
tree. We have found that the weight of
the portion of the apple tree below ground
is equal to that of the growth above
ground. This means that exactly half the
average West Australian apple tree is out
of sight underground.
However, this only applies under ideal
conditions. The ratio of roots to top
increases when the tree receives insufficient moisture or when it is grown In
waterlogged soil. We can only achieve the
one to one ratio by irrigation and drainage.
Drought and waterlogging reduce root
growth but there is an even greater

reduction in top growth. Therefore good
soil drainage and frequent irrigation
promote both root and top growth.
Since the ratio of top to bottom is fixed
under any given set of conditions the
grower should pay more attention to the
quantity of roots on a nursery tree than
to the amount of top growth. If trees are
purchased with a small root system and
a large quantity of top growth they will
spend the first year increasing the size of
their root systems and will make very
little shoot growth. Therefore the large
amount of top growth is of no advantage.
Alternatively, if the tops of the trees are
pruned hard before planting new growth
will be made, but a large top which has
to be pruned away at planting is of no
advantage either. The quality of a
nursery tree then depends upon the
quantity of roots which it has on leaving
the nursery.
Root Growth

When does root growth take place? Our
experiments have shown that roots grow
from October to April inclusive which is
the hottest and driest part of the year.
Since root growth does not slacken during
the hottest summer months it is obvious
that the high soil temperatures experienced locally do not reduce root
growth.
The season October to April is a long
one and under favourable conditions
large quantities of roots are produced.
The young, non-cropping tree sometimes
gets these conditions, but the mature,
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cropping tree hardly ever. The effect of
cropping on root growth has not so far
been investigated by us. Research outside
Australia has shown that this may well
be another fly in the ointment. This is
because the large quantities of carbohydrate needed to produce a crop of fruit
leaves little in the way of food supplies
for the roots. It has also been shown that
the root system of a tree is the part most
sensitive to unfavourable conditions.
Small roots are being produced and are
dying off continuously.
Unfavourable
conditions reduce the rate of production
of new roots but the dying off process is
continuous so that the total volume of
roots may well be reduced. This could
occur with the non-irrigated tree carrying
a heavy crop of fruit.
Something of a vicious circle is probably
established in our trees. Heavy fruiting
and poor drainage and drought reduce
root growth which in turn reduces the
supply of moisture to the tree and its leaf

and shoot growth. Both leaves and
moisture are needed for the manufacture
of food supplies. Lack of root growth
therefore reduces food production and
what is manufactured is used mainly by
the fruit leaving little or none for new
root production. All this may have something to do with our die-back problem.
The vicious circle can be broken to
some extent by drainage, irrigation and
the control of cropping. Research suggests that drainage, irrigation and contol of cropping are vital if adequate root
growth is to be made with which to
support a reasonable amount of top
growth and maintain tree vigour.
Research into root growth is continuing and
it may well shed more light on the die
back problem.
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DAY OLD CHICKS
Australorp, R.I. Red, Light Sussex, White
Leghorn, New Hampshire, First Cross,
Light Sussex/Red Cross.

8 WEEKS OLD PULLETS
All replacement stock taken from 365 days
of trapnested proven birds.
BERKSHIRE ROAD, FORRESTFTJELD
(on the Mldland-Cannlngton Road)

Phone 69 6211
This is only half an apple tree. The roots of the tree below
ground are the other half.
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